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Abstract
Background: The number of elderly in Indonesia continues to increase. A better quality of life can be achieved by preventing reduction of elderly’s cognition, balance and strength of the lower extremities. Tai Chi has been suggested as one of the sports to maintain cognition, balance and lower extremity strength for elder people. However, there are still few studies that compare Tai Chi to other exercises. The aim of this study was to compare the effects of practicing Tai Chi verrsus brisk walking.
Methods: The study design was observational, cross-sectional. Elderly who practiced Tai Chi and Brisk-
walk in Tegalega sport field were chosen as the target population. The respondents must be at least 60 years old, no history of cardiovascular disease in the last 3 months, no musculoskeletal complaints, no obvious signs and symptoms of chronic diseases. Afterwards, the respondents were examined using Timed Up and Go (TUG) Test for balance, Montreal Cognitive Assessment (MoCA) for cognition and leg dynamometer for the lower extrimities strength. The collected data was analyzed using Mann-Whitney statistical test and Kolmogorov-Smirnov test.
Results: No significant difference was detected among the three parameters between Tai Chi group (TCG) 
and Brisk Walking group (BWG). Difference of 0.5 (p=0.314) and 0.6 (p=0.554) was found for TUG Test and MoCA Test between TCG and BWG using Mann Whitney. The leg dynamometer was tested using Kolmogorov-smirnov (p = 1.00).
Conclusions: Similar result of balance, cognition, and lower motor strength are found between TCG and BWG. 
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IntroductionLife expectancy is increasing in Indonesia, with the number of elderly people in Indonesia is going to reach 11.34% in 2020.1 This increasing number of elderly could lead to an increasing dependency and decreasing quality of life of the population.2 To prevent the decreasing quality of life in elders, there are several factors, known as the geriatric giants that need to be improved. The geriatric 
giants are factors that can be modified to prevent other disability, among which that the writers choose cognition, postural stability, and risk of fall.3 The improvements of these 3 giants can be achieved by multi-sensorial exercise (including balance, proprioceptive, 
and position changing) and lower extremity strength.4 One of the sports that is considered 
fit for the elderly is Tai Chi. Tai Chi is a “mind-body” exercise, in which the participants have to do repetitive movements, perform slowly with many postural changes. From several studies, it is known that Tai Chi increases strength of the 
lower extremities significantly.5 Tai Chi also improves the cognitive function.6,7 Tai Chi improves balance, as shown by the Timed Up and Go (TUG) Test.8 However, studies that compare Tai Chi to other moderate exercises are still rare. Therefore, the purpose of this study was to compare the balance, cognition, and lower extremities strength between elderly who practice Tai Chi and elderly who 
AMJ. 2017;4(2):252–6
ISSN 2337-4330  ||  doi: http://dx.doi.org/10.15850/amj.v4n2.1063
253
Althea Medical Journal. 2017;4(2)
exercise with brisk walking.
MethodsThe study was carried out on August until 
November 2014 in one of sport centers (Tegalega Sports Center) in Bandung, West Java, Indonesia. The study was approved by the ethical comittee. The study design used was non-experimental, observational, cross-sectional.
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Table 1 Baseline Characteristics Two Groups
Tai Chi, n = 42 Brisk Walking, n = 47Sex     Male 10 (24%) 14 (30%)     Female 32 (76%) 32 (70%)Education     No education 1 (2%) 0 (0%)     SD (Elementary School) 8 (19%) 9 (19%)     SMP (Junior High School) 14 (33%) 15 (33%)     SMA (Senior High School) 17 (41%) 17 (37%)     D3 1 (2%) 1 (2%)     S1 1 (2%) 4 (9%)Income level     No information 3 (7%) 10 (22%)     < Rp2.000.000,00 21 (50%) 17 (37%)     Rp 2.000.000,00- Rp 4.000.000,00 12 (29%) 11 (24%)     > Rp4.000.000,00 6 (14%) 8 (17%)Other sports     No other sports 21 (50%) 28 (61%)     Light intensity 1 (2%) 0 (0%)     Medium intensity 12 (29%) 6 (13%)     High intensity 8 (19%) 12 (26%)Past Medical History     Stroke 1 (2%) 2 (4%)     Epilepsy 0 (0%) 1 (2%)     Central Nervous System Infection 0 (0%) 1 (2%)     Diabetes 4 (10%) 8 (17%)     Gout 9 (21%) 9 (20%)     Hipertension 17 (41%) 18 (39%)     Chronic Obstructive Pulmonary Disease 1 (2%) 1 (2%)     Asthma 1 (2%) 1 (2%)     Angina Pectoris 0 (0%) 1 (2%)     Sprain 5 (12%) 1 (4%)Note: * all the diseases happened in the past and were well controlled in the last 3 months, **the disease not writed in the table means both groups’ number is 0
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A hundred and eleven elderly who performed their sport activites in Tegalega were recruited. The elders must be practicing either Tai Chi or Brisk Walking. The respondents were asked whether they agreed or not to participate in the test and informed consent was given. Exclusion, inclusion and various confounding variables (age, sex, years of education, income, the frequency and duration of training, and whether there was other exercise other than Tai Chi/Brisk Walking, and history of diseases [stroke, alzheimer, epilepsy, CNS infection, diabetes, gout, hypertension, emphysema and chronic obstructive pulmonary disease, Asthma, myocardial infarct, angina pectoris, hypertensive heart disease, heart failure, osteoarthritis, rheumatic, Myasthenia Gravis, Myopathy, spraint]) were asked. Uncontrolled chronic disease, osteoarthritis, alzheimer and history of hospitalization in the last 3 months were excluded . The minimum duration of Tai 
Chi/Brisk walking practice must be at least 6 months. The candidates must walk without assistance of walking aids. Subjects who had met the criteria were given the TUG Test, Indonesian Montreal Cognitive Assessment (MoCA) for cognition and leg dynamometer. The outcome of TUG test was numerical. TUG Test time more than 14 seconds was excluded , due to possibility of balance disorders. The Indonesian MoCA Test was reliable, with scale 
from 0-30 as the result.9 The leg dynamometer 
test was done according to the standard procedure, knee bended to 130 degrees and 
fixation to ensure that only the legs are used. The result of the leg dynamometer test was 
divided into 3 categories. The first category was -1 SD of the mean through mean. The second category was mean until +1 SD. The third category was +1 SD until +2 SD from the mean. The data were collected by 13 people, and all had been standardized before the study, with each of the tests was done only using certain people. TUG Test is accounted to evaluate balance because of its easy to practice, reliability and validity.3,10 MoCA test as a cognition assesment is usually used because it encompasses a large aspect of cognition, and the test is valid to be use linearly.11The sample size calculation based on the previous study using analytical, one tailed studies of unpaired-continuous variable sample calculation was 42 per group.12 The 
final calculation of the sample size was 46 (10% is added). Continuous variables were then summarized as mean ± SD. The difference in mean of TUG Test and MoCA test was analyzed 
first using normality test (Shapiro-Wilk). Then tested using Mann-Whitney test, because the data was not normally distributed. The leg dynamometer measurement was calculated using Kolmogorov-Smirnov. All the statistics analysis was generated using a statistical 
Table 2 Hypothesis testing for TUG Test and MoCA Test
n Median pTUG Test 0.314       Tai Chi Group 42 7.58 (5.06-13.13)       BriskWalk Group 46 7.62 (5.50-11.87)MoCA Test 0.554       Tai Chi Group 42 24 (10-30)       BriskWalk Group 46 23.5 (13-30)
Table 3 Hypothesis testing for Leg dynamometer
Leg Dynamometer
p-1 SD – Mean Mean – 1 SD 1 SD – 2 SD
n (%) n (%) n (%)TCG 26 (61.9) 12 (28.6) 4 (9.5) 1.000BWG 31 (67.4) 11 (23.9) 4 (8.7)Total 57 (64.8) 23 (26.1) 8 (9.1)
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program. The tested data was not normally distributed. 
Result
Of 62 people who practiced Tai Chi (TCG), 11 were excluded because of stopping from the 
exercise in the last 3 months, 6 were excluded because of certain diseases they had, 2 were 
dropped due to not being able to finish the tests, 1 was additionally dropped because the data was too extreme, and 42 were included in 
the study. From 49 people in the Brisk Walking Group (BWG) who agreed to participate, 1 was excluded because of not exercising at the last 3 months, 2 was dropped because the data was 
too extreme, and 46 were included in the study. 
Mean age was 68.4 ± 5.4 in TCG, 66.1 ± 5.6 in BWG. Frequencies of training in hour/week 
was 319.8 ± 149.8 in TCG, 307.4 ± 149.7 in 
BWG. The minimum duration for TCG was 11.9 
± 8.5 years of practice, and BWG was 10.8 ± 10.9 years of exercise. The characteristics between 
the TCG and BWG were not significantly 
different, except age (Z = -2.162, p = 0.031). However, age was confounding only for TUG 
Test, because it was only significant when 
correlated with TUG Test (0.263, p = 0.013).
The significance of TUG Test, MoCA Test, leg dynamometer were all above 0.05. The regression test was not done because all the p value for all the three dependent variable is above 0.25.
DiscussionThere were other studies about Tai Chi and cognition that contradicts this study. Lam et al.6 (2012) found less decreament in cognitive decline in elders. However the control group were given only stretching exercises, with no aerobic exercise.6 Tai Chi and brisk walking both are moderate intensity aerobic nature, giving the same result in this study. Tai Chi is also thought to increase cognition  because of the crossing the midline movements. There are some support and contradiction of this theory, so that the theory is still debatable, and can not be used reliably.13 One of the contributors to balance is proprioception. Tsang and Hui-Chan14 found better joint sense and balance in elders practicing Tai Chi than those practicing golf. However, in another study, Tai Chi and brisk walking intervention both increase the proprioception of the participants.15 The result is even greater in Brisk Walking group.15 The increament of balance, if it is based on this previous study, should be similar between 
the two groups.15 The recent study found no difference in increament of strength between the two groups.16This study had limitations. The result of TUG Test in this study was confounded by age, which are not controlled in this study (continuous numerical type of data). The overall mean of the cognition both in TCG 
or BWG is low (23.77 ± 3.89, even after adjustment with years of education (+1 for 
10-12 years of education, +2 for 4-9 years of education).17 This phenomenon can be related with the language used. The majority of the respondents attended primary mandarin school and have very little Indonesia language vocabularies, lowering scores on some questions. Last, there was only one Tai Chi teacher for each session which was attended by around 40-50 practitioner. Therefore, lack of supervision can be the reason why the results of the exercise, including the lower extremities strength, were not optimal for the TCG. Some potentially related variables (other sports, socioeconomstudy method should also be experimental to control the exposure of the exercises. Our study conclusion is that TCG have similar cognition, balance, and strength of lower extremities to BWG. 
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